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Abstract 
 
The present study was designed to investigate the efficiency of 
agar gel immunodiffusion test to differentiate between meats of cattle, 
sheep, goat, camel, and pig. 
For rabbits immunization fractions of meat suspension, suspended in 
normal saline, were used for each type of meat sample using the 
following concentrations of protein: cattle,  0.59; sheep, 0.077; goat, 0.65; 
camel,0.64; and pig, 0.18gram in each 25 microlitre (µl).                           
 Faint lines of precipitations were obtained for all types of meat with 
homologous or heterologous sera which could not differentiate between 
different types of meats.  
 
 
 
 
 
 
 
 
  
  
  
  
  
  
 
   
 اﻟﻤﺴﺘﺨﻠﺺ
  
ﻟﻠﺘﻔﺮﻳﻖ  اﺧﺘﺒﺎر ﻲﻓ ﻲﺎﻋهﻼم اﻟﺠﻞ اﻟﻤﻨ اﺧﺘﺒﺎرﻖ ﻣﻦ  آﻔﺎءة هﺬﻩ اﻟﺪراﺳﺔ ﻟﻠﺘﺤﻘ أﺟﺮﻳﺖ
ﺟﺰء  اﺳﺘﺨﺪم اﻷراﻧﺐﻟﺘﻤﻨﻴﻊ  .واﻟﺠﻤﺎل واﻟﺨﻨﺎزﻳﺮ واﻟﻤﺎﻋﺰ اﻷﻏﻨﺎمواﻷﺑﻘﺎر ﺑﻴﻦ ﻟﺤﻮم 
و  95.0  ﻲوآﺎﻧﺖ ﻧﺴﺒﻪ ﺗﺮاآﻴﺰ اﻟﺒﺮوﺗﻴﻦ ﻓﻴﻬﺎ آﺎﻟﺘﺎﻟ ﻲﻣﺤﻠﻮل ﻣﻠﺤ ﻲﻣﻦ ﻣﻌﻠﻖ اﻟﻠﺤﻢ ﻓ
ﻣﻦ اﻟﺒﻘﺮ واﻟﻐﻨﻢ واﻟﻤﺎﻋﺰ  ﻣﻴﻜﺮوﻟﻴﺘﺮ  52 ﻲﺟﺮام ﻓ 81.0و   46.0و 56.0و  770.0
  .   ﻲواﻟﺠﻤﻞ واﻟﺨﻨﺰﻳﺮ ﻋﻠﻰ اﻟﺘﻮاﻟ
ﻧﻮاع اﻟﻠﺤﻢ اﻟﻤﺴﺘﺨﺪم ﺳﻮاء أﻣﻦ اﻟﺘﺮﺳﺐ ﻟﻜﻞ  ﺗﻢ اﻟﺤﺼﻮل ﻋﻠﻰ ﺧﻄﻮط ﺑﺎهﺘﻪ
ﺑﺪون   اﻷﺧﺮىﺑﺎﺳﺘﻌﻤﺎل اﻟﻤﺼﻞ اﻟﻤﺘﺠﺎﻧﺲ و ﻏﻴﺮ اﻟﻤﺘﺠﺎﻧﺲ اﻟﻤﺴﺘﺨﻠﺺ ﻣﻦ اﻟﻠﺤﻮم 
  .اﻟﺘﻔﺮﻳﻖ ﺑﻴﻨﻬﻢ
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Introduction 
 
Adulteration of food products has become a common problem in 
many countries. Adulteration may take the form of substitution of one 
species for another whereby the food products from one species have been 
mixed intentionally with either similar substitute material or cheaper species. 
The control of quality standards for meat production has been 
demanded since man first began to eat .The selection of those products 
which provide a maximum retention of taste and visual attractiveness with 
the minimum of risk to health of the consumers has been a criterion in the 
development of this quality control. (Wilson, 1981). 
Authenticity testing of food products, such as meat, milk or fish, is 
important for labeling and assessment of value and is therefore necessary to 
avoid unfair competition and assure consumers protection against fraudulent 
practices commonly observed in the food industry. Additionally, fraudulent 
adulteration of food products may be objectionable for health reasons, since 
consumption of products containing, undeclared constituents may cause 
problems such as allergy in sensitized individuals (Mackie, 1996). 
Many tests are in use for detection meat adulteration in many 
countries around the world, but in Sudan  no attempts have been made to 
detect adulteration of meat ,the only tests in use for  detection of microbial 
load 
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Objective 
The objectives of this study was to evaluate the efficacy of agar gel 
immune diffusion test to differentiate meat of cattle, camel, sheep, goat and 
pig.   
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Chapter two 
Literature review 
2.1. Importance of meat  
Because of its high commercial value, meat has attracted the attention 
of adulterators for centuries. Issues of consumer protection, fraud detection 
and compliance with religious codes combine to drive the development of 
new methods of detecting meat adulteration. Protein is one of the basic 
building blocks of the body so it is an essential part of our diet. Our muscles 
are built of proteins  and amino acids are the building blocks of protein and 
some are essential, they cannot be synthesized  and must be eaten meaning 
the other amino acids can be synthesized by our body. Human requirements 
for protein have been thoroughly investigated over the years (FAO, 1985) 
and are currently estimated to be 55 g per day for adult man and 45 g for 
woman. The value of meat in this respect is that it is a relatively 
concentrated source of protein, highly digestible, about 0.95 compared with 
0.8-0.9 Net Protein Utilisation (NPU), (a measure of the usefulness of the 
protein to the body) for many plant foods, and it supplies a relative surplus 
of one essential amino acid, lysine which is in relatively short supply in most 
cereals. 
2.2. Nutrient composition of red meat 
Red meat contains high biological value protein and important 
micronutrients that are needed for good health throughout life. It also 
contains a range of fats, including essential omega-3 polyunsaturated fats. 
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Recent analyses have shown that there has been a significant trend to leaner 
cuts of meat over the past two decades (Williams P., et al., 2000). While the 
nutritional composition will vary somewhat according to breed, feeding 
regimen, season and meat cut, in general lean red meat has a low fat content, 
is moderate in cholesterol and rich in protein and many essential vitamins 
and minerals. 
2.3. Protein and amino acids 
Raw red muscle meat contains around 20-25g protein/100g, cooked 
red meat contains 28- 36g/100g, because the water content decreases and 
nutrients become more concentrated during cooking. The protein is highly 
digestible, around 94% compared to the digestibility of 78% in beans and 
86% in whole wheat (Bhutta, 1999).  
 Protein from meat provides all essential amino acids. Protein 
Digestibility Corrected Amino Acid Score (PDCAAS) is a method of 
evaluating the protein quality, with a maximum possible score of 1.0. 
Animal meats like beef have a score of approximately 0.9, compared to 
values of 0.5- 0.7 for most plant foods (Schaafsma, 2000). The amino acid 
glutamic acid, glutamine is present in meat in the highest amounts (16.5%), 
followed by arginine, alanine, and aspartic acid. 
2.4. Consumption of meat  
Meat consumption is based largely on availability, price and tradition. 
Meat production is a very complex operation depending not only on demand 
(which is usually based on price and income) but on many social and 
economic influences such as official policy, price support mechanisms, and 
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interrelations such as the interaction between beef and milk production, the 
availability of animal feedstuffs and competition for food between man and 
animals .meat and meat products are important sources of all the B-complex 
vitamins including thiamin, riboflavin, niacin, biotin, vitamins B6 and B12,  
pantothenic acid and folacin. The last two are especially abundant in liver 
which, together with certain other organs is rich in vitamin A and supplies 
appreciable amounts of vitamins D, E and K. Meats are excellent sources of 
some minerals, such as iron, copper, zinc and manganese, and play an 
important role in the prevention of zinc deficiency, and particularly of iron 
deficiency which is widespread. 
2.5. Enumeration and consumption of meat in Sudan  
Sudan with its large size and diversity of its climate has a huge animal 
resource which were estimated in 2010 to be about 142 million head of 
cattle. By the Ministry of Animal Resources and Fisheries.   
2.6. Definition of meat 
Meat may be defined as the carcasses of any animal used as food 
including domestic mammals raised for food it is composed of lean 
muscles, connective tissue, fat, water, bones, nerves, and blood vessels. 
(Leive, 1970).  
Meat is the major contributor of protein ,iron , and zinc which is well 
absorbed from meat  ,also meat is the most important source of vitamin B12 
and it does contribute small amount of folate  .Most muscle meat is about 
20%protein ,6-30%  fat ,and the remainder water.(Bender, 1984). Meat is 
one of the most important foods as it contains all the nutritive substance 
which the body of the human being need in his developments, maintenance 
and activities.           
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The percentage of tissues in the carcasses of food animals according to 
(Gracy, 1999). 
 
Types of tissue  Percentage 
Muscular tissue  60-65% 
Connective tissue  10-16 
Fatty tissue   5-30 
bony tissue 7-32 
 
 
2.7Structure of meat 
 
Proteins contain carbon, hydrogen, oxygen, nitrogen and to a lesser 
extent sulfur atoms. The nitrogen content is the major component that sets 
protein apart from carbohydrates from a strictly composition viewpoint. 
Amino acids are organic compounds containing amino groups (-NH2) and 
carboxyl groups (COOH). Proteins are composed of many amino acids 
bound together by peptide bonds (linkage from amino group to carboxyl 
group of another amino acid). 
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The number of amino acids can vary greatly, depending on the 
function of the protein. The amino acid sequence is the foundation for these 
functions. 
The dominant feature of muscle is its fibrous structure that makes the 
function of a muscle in contraction possible. Due to its structure muscle is 
capable of providing tensile strength and transmitting the force needed in 
contraction. Hence the eating quality of muscle of a freshly slaughtered 
animal is not usually accepted by consumers because of its toughness. 
Conversion of muscle to meat is prerequisite for the development of desired 
eating qualities. Muscle begins to convert to meat when an animal is 
slaughtered (Lawrie, 1998). A skeletal muscle is an assembly of bundles of 
muscle fibres. Muscle fibres are narrow, long, and multinucleate cells 
(Walls, 1960).  
Each muscle fiber consists of a highly ordered arrangement of smaller 
fibers called myofibrils which contain at least four globulins (actin, myosin, 
tropomyosin, and troponin) these proteins are not found in nonmuscular 
tissues. 
Another proteins found in muscle is the respiratory pigment 
myoglobin. Glycogen is the main carbohydrate found in skeletal muscle, 
lipids are found chiefly in the connective tissue but some phospholipids and 
cholesterol may be found within the muscle fibers. (Dukes,  1970). 
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Constituents of skeletal muscle (Dukes, 1970). 
 
Constituents Amount (%) 
Water 75 
Proteins(principally globulins) 20 
Carbohydrates  1 
fats, enzymes, inorganic salts 
sodium, potassium, magnesium, calcium) 
4 
 
2.8. Meat adulteration 
Adulteration of meat may be  intentionall or accidentall .Adulteration 
not only affects  consumers but also breake  trust in the meat industry. There 
are  also concerns about individuals allergic to particular meat species or 
those with religious or moral aversions . 
Carcass bones are valuable means of identification of the different 
species of food animals for example; the age can be estimated with 
reasonable accuracy by examination of carcass bones based on the degree of 
ossification of certain parts of the skeletal system .Also the red bone marrow 
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of the vertebrae is gradually replaced by yellow bone marrow with age. 
(Gracey,et al., 1999). 
The appearance of meat color strongly influences consumer quality 
assessment of the meat product. (Chan and Decker, 1994). Color of meat is 
due to a balance between oxymyoglobin oxidation and metmyoglobin 
reduction (Faustman and Cassens, 1990). The colorimeter is an instruments 
that uses three or four colored lights to match the color of a sample . 
 Identification of the species from which the meat has originated once 
meat has been removed from the carcass is not always visually identify easy. 
The more processed the meat, the less recognizable it becomes from its 
original species; it is at this stage that adulteration can occur.  
Many meat products nowadays may contain several species mixed 
together in different proportion and undetectable by the naked eyes or by 
eating. 
The increased international meat trade is accompanied by efforts to 
adulterate meat products. For this reason it is important to check during 
distribution the identity of the animal species that had been the raw material 
source of the meat and meat products or that had been incorporated in the 
product.  (Kangethon et al.,1998).  There are reports  of adulteration of beef 
with frozen horse meat. Importance and requires increased attention to be 
paid to reliable detection or identification of animal proteins of unwanted 
species (Fleisch, 1997). 
   In adulterated food products the changes of quality usually occur 
due to intentional addition of certain substances in order to increase the 
volume or weight of the product, partial or total restriction of certain 
valuable components or replacement of the latter by constituents and raw 
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materials of lower value. (Suhaj,  et al., 1999). pointed out individual cases 
of meat replacement by another similar raw material.  
 Identifying the species of a plant or animal can be uncertain 
whenever the usual species characteristics such as size, shape and 
appearance are removed on processing and only a portion of flesh is 
available, protein analyses using  electrophoresis, chromatography and 
immunoassay are  unsuitable for species identification of canned products, 
because the canning process involves a thermal treatment that irreversibly 
changes the nature of proteins (Mackie et al., 1999). For example, pork is a 
potential source for adulteration of meats of higher values such as beef and 
veal.  (Chen,  et al., 1998).Detection of adulteration of heat-processed meat 
products  can be done using infrared microscopy (Al-Jowder O. et al., 2002) 
or quantitative estimation of pork.( Martin, et al., (1998)  used radial 
immune diffusion and the ELISA method. 
       Increased in  international meat trade is accompanied by efforts to 
adulterate meat products, for this reason it is important to check during 
distribution the identity of the animal species that had been the raw material 
source of the meat and meat products or that had been incorporated in the 
product (Tao S.H.   1989). (Manal et a l., 1993) identified species origin of  
raw material on the basis of animal hair and skin detected in some product.  
Cheap soy is some times used in adulteration of meat as strong meat flavor 
easily masks foreign flavors. (Cota, et al., 1998) produced polyclonal 
Antisera against soy flour proteins to quantify this adulteration by ELISA.  . 
Soy proteins  are used in hamburgers prepared from beef, chicken and swine 
meat. Consequently, (Macedo-Silva, et al., 2001) produced polyclonal 
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antisera against these proteins and quantified soy protein in these meat 
products by ELISA .  
   
  Recently Food components identification has been mostly 
performed in the last few years by different techniques. Chromatographic 
and electrophoretic techniques have proved to be useful in food components 
identification (Berrini, et al., 2006) 
Species identification had been achieved through different methods, 
which may be chosen for test application depending on the purpose. There 
methods based on the analysis of certain biomolecules, such as protein-
isoelectric focusing; immunochemical, immunoassay, electrophoretic 
methods (Zerifi et al., 1991), and fatty acids determination (Verbeke and 
Brabander, 1980) or they are based on specific microscopic structure 
elements determination (Koolmees, 1999).  Consumers nowadays very 
seldom can identify the species in the products which they purchased,this 
opens the possibility of fraudulent adulteration and substitution of the 
expected species with others of less value  (Malmheden and Emanuelsson, 
1998). 
 
To safeguard consumer rights, the legislation of each country should 
therefore impose a labeling of food products declaring the species used in 
their manufacture and food laboratories need to have available techniques to 
ascertain the species used in the manufacture of those products  
2.9. Antibody production  
 Poly valent antisera are commonly produced by injection of the 
immunogen (antigen) of interest into an animal; often in combination with 
an adjuvant to increase the immune response. The antibody response can be 
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enhanced by subsequent booster injections of the antigen with or without 
adjuvant. Blood samples are obtained from the animal to assess the level of 
antibodies produced, and once a sufficiently high titre has been reached, the 
antiserum is prepared by blood collection followed by serum separation, 
with subsequent purification of antibodies from the serum if required. 
Polyclonal antisera can be obtained in a relatively short time frame (1-2 
months), in contrast to standard monoclonal antibody (mAb) production 
procedures that can be tedious and require 3-6 months. Polyclonal antibodies 
show different affinities for different epitopes and thus may demonstrate 
overall excellent binding achieved by adherence to a number of different 
sites on a complex immunogen or antigen.  
   The rabbit is the most commonly used animal for the production of 
pAbs, as it is easy to handle and to bleed, and for most applications will 
produce an adequate volume of high-titer, high affinity, antiserum (Stills, 
1994) 
2.10. Serological tests used to detect meat adulteration: 
Identification of meat offered for sale and is necessary for 
consumer preference and regulatory surveillance. The conventionally 
available methods include various forms of electrophoresis (Patterson,et al., 
1995 ) and use of immune sera in agar gel diffusion (Charnyi, 1967). 
However, these methods depend on protein expression pattern and suffer 
from the disadvantage that after cooking the proteins get heat denatured. 
This results in the alteration of electrophoresis pattern. Moreover, immune 
sera often show cross species reactivity. A disadvantage of the majority of 
immunological methods is that they detect soluble plasma proteins and it has 
been argued that this is not ‘meat’ and may arise from adventitious 
13 
 
contamination with blood from other species (Hunt et al., 1997). Therefore, 
such techniques have limited applications in food analysis. 
 
2.10.1. Agar gel immune diffusion test (AGID): 
This is a precipitation technique used to detect and identify 
soluble antigens, extracts, and to detect and quantify antibodies in 
sera, but has a low sensitivity. There are three main types of 
precipitin technique; tube precipitin, gel diffusion, and Counter 
immunoelectrophoresis.  (Monica, 1984).They are easy compared to 
other serological techniques. Precipitins react with dissolved 
antigens and form large complexes that become visible as a fine 
precipitate.Thes tests have different applications like determining the 
homogeneity of antigen-antibody systems, diagnosing specific 
autoimmune disorders, and following the purification of an antigenic 
mixture. Precipitation test is used to check the similarity of soluble 
antigens. A sharp line of precipitate formed in the zone of antigen 
antibody interaction. Thus in immunoprecipitation tests using meat 
extracts of different animals are used to prepare rabbit Antisera 
against bovine meat  proteins and there antisera are  expected to be 
specific for there proteins. In such cases samples from 
phylogenetically related animals should not yield so called, cross-
reactions in the immunoprecipitation test. 
A gel plate is cut to form a series of holes (well) in the gel. A 
sample extract of interest is placed in one well, and sera or purified 
antibodies are placed in another well and the plate left for 48 hours  
to develop. 
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2.10.2. Counter immune electrophoresis (CIE) 
This technique is also referred to as countercurrent electrophoresis 
(CEP), and immunoelectrosmophoresis (IEOP).Electrophoresis is used to 
increase the speed with which the antigen and antibody travel in the agar gel 
(Monica 1984) 
 Counter immunoelectrophoresis is similar to immunodiffusion, but 
with the addition of an applied electrical fields across the diffusion medium, 
usually an agar or polyacrylamide gel. The effect is rapid migration of the 
antibody and antigen out of their respective wells towards one another to 
form a line of precipitation, or a precipitin line, indicating binding. 
2.10.3. Enzyme linked immune sorbent assay 
Enzyme-linked immunosorbent assay (ELISA), also known as 
an enzyme immunoassay (EIA), is a biochemical technique used 
mainly in immunology to detect the presence of an antibody or an 
antigen in a sample.  
Enzyme linked immune sorbent assay is one of the most 
widely used technique for regulatory purposes in detecting food 
authenticity because of its specificity, simplicity and sensitivity, 
among other advantages (Mackie, 1996). The two most used variants 
of ELISA for food authentication are the indirect and the sandwich 
ELISA. The indirect ELISA utilizes two antibodies, one of which is 
specific to the antigen and the other of which is coupled to an 
enzyme. This second antibody gives the assay its enzyme-linked 
name, and will cause a chromogenic or fluorogenic substrate to 
produce a signal. Sometimes this second antibody may be linked to a 
protein such as avidin or streptavidin if the primary antibody is 
biotin labeled. In the sandwich ELISA the antigen is bound between 
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two antibodies: the capture antibody and the detection antibody. The 
detection antibody can be coupled to an enzyme or can bind the 
conjugate (enzyme-linked antibody) that will produce the 
biochemical reaction (Goldsby, 2003). 
  ELISA is an immunological technique that involves an 
enzyme that catalyzes a biochemical reaction to detect the presence 
of an antibody or an antigen in a sample.  
 For example, (Martin,1998) carried out successfully a 
quantitative evaluation of pork adulteration in raw ground beef by 
ELISA. Furthermore, (Chen and Hsieh., 1998) developed 
monoclonal antibodies (MAbs) against porcine thermalstable muscle 
protein and quantified pork meat in raw and heat-processed meat and 
feed products by this technique.  
2.11. Other technique  
Genetic methods are the most specific and sensitive methods for food 
components authentication. However, they require expensive laboratory 
equipment and a certain degree of expertise.  
Serological methods have limitations and need other methods to 
support their verdict. The polymerase chain reaction (PCR) is a technique in 
molecular  biology to amplify a single or few copies of a piece of DNA 
across several orders of magnitude, generating thousands to millions of 
copies of a particular DNA sequence. The method relies on thermal cycling, 
consisting of cycles of repeated heating and cooling of the reaction for DNA 
melting and enzymatic replication of the DNA. Developed in 1983 by Kary 
Mullis, PCR is now a common and often indispensable technique used in 
medical and biological research labs for a variety of applications. Among 
other methods of meat speciation.The method based on DNA Especially 
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Polymerase chains Reaction (PCR) provide potentially more information 
than others ; and becoming more and more popular for the identification and 
differentiation of food and food products (Meyer et al., 1995). This   
identification due to its stability at high temperatures and its structure being 
conserved within all tissues of an individual This has resulted in the 
development of species-specific DNA probes (Chikuni et al., 1990 and  
Ebbehøj and Thomsen 1991), polymerase chain reaction (PCR) assays 
(Chikuni et al., 1994;), random amplified polymorphic DNA (RAPD) 
(Welsh and McClelland, 1990 and  Williams et al., 1991) and polymerase 
chain reaction restriction fragment length polymorphism(PCR-
RFLP).Different version of PCR had been applied for meat species 
identification and Random Amplification of Polymorphic DNA (RAPD-
PCR) is one such DNA-based approach used for meat species identification 
by various workers and they reported that DNA-polymerase chain reaction 
(RAPD-PCR) was rapid, highly discriminatory and reproducible if stringent 
PCR conditions are followed Keeping the above facts in mind and present 
scenario in trading meat, RAPD-PCR technique is quite applicable for meat 
species differentiation (Mane et al., 2006). 
 The efficiency of random amplified polymorphic DNA-polymerase 
chain reaction (RAPD-PCR) technique in differentiating meat species cattle, 
buffalo, sheep, goat, pig and chicken. Different random primers were 
screened with DNA extracted from meat samples of cattle, buffalo, sheep, 
goat, pig and chicken. Characteristic Species-specific bands of (1,661 and 
1,268 bp) in buffalo and (1,201 and 407 bp) in pig were obtained by 
amplification of primer B13. But the high cost and complexity associated 
with this technique have been reported by other researchers (Meyer, 1996).  
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Chapter Three 
Materials and methods 
 
Samples of beef, goat, lamb, camel and pork were purchased from 
Omdurman market. Samples were cleaned from fats and fascia prepared for 
analysis by blending the sample with normal saline solution so that the meat 
was in a liquid state allowing extraction of specific muscle proteins. 
3.1. Antigens  
Antigens for immunization were prepared from samples of visibly fat 
free muscular tissues which were mixed in blender for one minute at room 
temperature, filtered by  using filter paper and the clear suspension was 
used.  
3.2. Sterilization procedures 
3.2.1. Hot air oven 
           Glassware (flasks, test tubes, pipettes and petri-dishes) were sterilized 
in hot air oven at 160ºC for 1 hour. 
 3.2.2. Autoclaving 
           Autoclaving was used to sterilize at 121ºC for 15 minutes. 
3.2.3. Disinfection 
           Alcohol (70%) was used to disinfect the surfaces of working benches 
before and after use. 
3.2.4. U.V. Light 
  It was used to sterilize the, benches and walls of media preparation 
room.  
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3.3. Solutions 
3.3.1. Normal saline 
  This solution was prepared by dissolving 8.5 grams of sodium chloride in 
one liter of distilled water (Cowan and Steel, 1985). The solution was 
distributed into flasks and sterilized by autoclaving at 121ºC for 15 minutes. 
 
3.4. Sample processing 
Samples of 25 grams of meat were processed in blender with 200ml of 
0.85%normal saline filtered and the homogenate was used for antibody 
production, each suspension was analysed for protein contents using 
spectrophotometer. 
 
3.5. Spectrophotometer reading (buriett method) 
In this method protein in the samples gave an intense violet-blue complex 
with copper salts. The intensity of color is proportional to the amount of 
total proteins present in the sample .The samples were  mixed and incubated 
for 20 minutes at 37◦c, allowed to stand at room temperature for  at least 5 
minutes, then measure the absorbance was measured of unknown and for  
standard against a blank reagent at 540nm.( Peters T.J.(1968) 
 
3.6. Experimental animals  
 Local breed rabbits were purchased from Omdurman market .They 
were left for a week for adaptation. 
 
3.6.1. Schedule for immunization 
0.1ml of the antigen was inoculated intra venously in the rabbit ear 
vein   on the first day and then increased daily as follows: 
19 
 
Day no. Injection(ml) 
1 0.1 
2 0.2 
3 0.4 
4 0.8 
5 0.1 
6 0.1 
Rabbits were rested for ten days after which they were boosted with 0.5ml of 
the relevant antigen. 
Rabbits were euthanized after completing 30 days from first injection blood 
was collected and sera were  separated. 
3.7. Solid media  
3.7.1. Agarose preparation 
The method used is similar to that used by (Beard, 1970). A weight of 1 
gram of Agarose and 0.8 grams of sodium chloride (NaCl) were weighted 
and dissolve in 100 ml of deionized distill water (D.D.W.) in a sterile glass 
flask. Then boil the mixture in microwave for 3 minutes   until it become 
clear. Add a volume of 0.5 phenols to the mixture as preservative. 
3.7.2. Preparation of plates 
Dispense about 20 ml of liquefied agarose in 100x 15 mm petri dishes to 
create about 2.8-3 mm thickness. Then left the plates to cool on a leveling 
table in dust free environment at room temperature .after solidation of 
agarose, cut out the wells using a template and diameter of each well should 
be about 5.0 mm, and the distance between the central and peripheral wells 
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is 2.4 mm. five patterns can be cut in each plate, and the agarose plugs  were  
removed manually  . Wells should be sealed by drops of agarose as control 
step.  
3.8. Method for examination of sample with AGID 
Equal volumes antigenic solution and 1% sodium Dodecyl sulphate  
(SDS) were mixed together to enhance the diffusion of the antigen.  
Then, 30 µl  from the mixture were transferred to the c peripheral wells, 
and the same volume of antibody on the central wells   using a micropipette. 
Cover the plates and incubate in humid chamber at room temperature and 
examine daily, against light and dark background, for precipitation lines at 
least for 48 hours. Cover the plates and incubate in humid chamber at room 
temperature and examine daily, against light and dark background, for 
precipitation lines at least for 48 hours. 
3.8.1. Interpretation of the results 
Precipitin line may be detected after approximately 48 hours and 
observed using laminator with a dark background from behind. 
A specific positive results is considered when the precipitin line 
between the known positive control wells is continuous with the line 
between the antigen (or serum) and the tested serum (or antigen) well.   
 
 
21 
 
CHAPTER FOUR 
Results 
  
Table (1): Wave length of different types of meat using 
spectrophotometer reading   
25µlserum+1ml buriett reagent 
for reading by spectrophotometer  
Species  Reading 
Pork  0.009
Camel   0.025
Beef  0.023
Sheep  0.003
Goat  0.022
 
 
Standard=0.272 
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Table (2): the percentage of protein in different types of meat is as 
follows: 
 
Sample   
Pork  0.18
Camel  0.64
Beef  0.59
Sheep  0.077
Goat  0.56
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   Five different types of meats viz: suspension   for beef, goat, sheep, camel 
and pig were used to immunize rabbits for production of hyper immune 
serum. The immunodiffusion test was applied to detect homologus and 
heterologous correlation between the  different types of meats. Only faint 
lines developed for both homologue and heterologous sera. 
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Table (3): homologous precipitation 
 
Result Rabbit serum(Ab) Meat protein (Ag) 
Faint line of identity  
Pork 
Pork 
Faint line of identity  Camel Camel 
Faint line of identity  Beef Beef 
Faint line of identity  Sheep Sheep 
Faint line of identity Goat goat 
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Heterologous precipitation 
  Table (4): for pork antibody   
Result Ag Ab 
Faint line of identity Camel Pork 
Faint line of identity Beef Pork 
Faint line of identity Sheep Pork 
Faint line of identity goat Pork 
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Table (5) for camel antibody  
Result Ag Ab 
Faint line of identity Pork Camel 
Faint line of identity Beef Camel 
Faint line of identity Sheep Camel 
Faint line of identity goat Camel 
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Table (6): for beef antibody 
Result Ag Ab 
Faint line of identity Camel Beef 
Faint line of identity Pork Beef 
Faint line of identity Sheep Beef 
Faint line of identity goat Beef 
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 Table (7): for sheep antibody 
 
Result Ag Ab 
Faint line of identity Pork Sheep 
Faint line of identity Camel Sheep 
Faint line of identity Beef Sheep 
Faint line of identity goat Sheep 
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Table (8): for goat antibody  
   
 
 
 
 
 
 
 
Result Ag Ab 
Faint line of identity Pork Goat 
Faint line of identity Camel Goat 
Faint line of identity Beef Goat 
Faint line of identity sheep Goat 
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CHAPTER FIVE 
DISCUSSION 
 
High commercial values of meat have attracted the attention of 
adulterators for centuries.Issues of consumer protection, fraud detection and 
compliance with religious codes combine to drive the development of new 
methods of detecting meat adulteration .Adulteration of costly meat with a 
cheaper one has become a matter of concern for research workers and has 
prompted the researchers to find a suitable method for the detection of the 
species origin of meat in food products (Rao et al. 1995).   Identification of 
the species origin in meat samples is relevant to consumers for several 
reasons: possible economic loss from fraudulent substitutions or 
adulterations and medical requirements of individuals who might have 
specific allergies and religious reasons (Miguel et. al. 2004). In meat 
products, many additives could be added without mentioned which could be 
serious for consumer’s health. 
 In Sudan attempts have been made  to detect this type of adulteration. 
Reliable techniques to identify the species origin of components in a food 
product derived from animals are necessary for food authentication purpose 
especially in meat products. 
This work used Agar gel immunodiffusion test (AGID) to detect 
adulteration between different five meat species with respect to   the quality 
of the immunogen preparation which is free of toxins In particular, any 
chemical residues, contaminating endotoxins or other toxic contaminants 
must be minimized, no discrimination was found  between different species 
when  using  (AGID) test, and falsely positive results was  occurred  due to 
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cross-reactions, Reddy (2001)  observed cross-reactions in experiments 
using the, immune electrophoresis (IE), Counter Immunoelectrophoreses and 
Rocket Immunoelectrophoresis (RIE)  techniques. He focused on animals 
that were phylogenetically related to each other (buffalo, cattle, sheep, and 
goat) and reported a 1% sensitivity of the method.  
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Conclusion: 
Agar gel immunodiffusion test was  unable to differentiate 
between  meat from different species of animals. 
Recommendations: 
Modifications of immunogen preparation is  needed for best results on the 
production of rabbit antiserum by further concentration . 
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